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IN APPRECIATION 


On January 1, 1947 Dr. William Clarence Ebaugh, Professor Emeritus of 
Chemistry at Denison University, retired from active duty as Permanent Secre- 
tary of the Denison Scientific Association and Editor of the Journal of the Scien- 
tific Laboratories of Denison University. At the request of the Association these 
duties were then assumed by Dr. William Alfred Everhart, Associate Professor 
of Chemistry, and for many years a colleague with Dr. Ebaugh in the work of 
the Denison Department of Chemistry. And thus the affairs of the Journal will 
continue to be cared for in the same offices which have served during the twenty- 
two years of Dr. Ebaugh’s incumbency. 

During these years the publication of the Journal has been continuous, except 
for slight delays in the recent war years. And the distribution, mainly through 
exchange arrangements with other scientific associations, colleges and universi- 
ties, both domestic and foreign, has been uninterrupted, except as mail service 
across submarine infested oceans was discontinued in war-time. Exchanges 
with our friends in foreign lands are being resumed in full, and missing numbers 
supplied, now that the international mail service is being restored. And at the 
present time we are pleased to list some two hundred sixty five exchange ad- 
dresses, divided about equally as to domestic and foreign designation. 

In appreciation of the valued services which Dr. Ebaugh has rendered to the 
Denison Scientific Association and to the University in his ceaseless work as 
Editor and Secretary of the Journal, interrupted but once, during a year’s leave 
. of absence spent abroad (1930-1931),—it was the pleasure of the Association, 

in regular meeting assembled on December 10, 1946, to adopt the attached 
resolution, a copy of which has been presented to Dr. Ebaugh. 


RESOLUTION 


Wuereas: Dr. William Clarence Ebaugh, Professor of Chemistry, inspiring 
teacher, excellent scholar, staunch friend and loyal Denisonian, has served with 
distinction from January 1925 to January 1947 as Permanent Secretary of the 
Denison Scientific Association and as Editor of the Journal of the Scientific 
Laboratories, and has now come to the end of these supplementary duties. And 
whereas, it may be added, though these years were crowded with details of teach- 
ing and of administration before his duties of editorship could receive attention; 
yet he always maintained the highest standard for the Journal and at the same 
time managed to meet his own high standard. And these efforts have served to 
carry the name and favorable reputation of Denison University throughout the 
world. 

Be it therefore resolved: That the Denison Scientific Association hereby 
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expresses its profound appreciation and gratefully acknowledges its deep indebt- 
edness to William Clarence Ebaugh for these many years of faithful, unremuner- 
ated services and high ideals. 

Furthermore be it resolved: That a copy of these resolutions be transmitted 
to Dr. Ebaugh, and that they be incorporated into the minutes of the Associa- 
tion. 

Signed: 
GerorGE D. Morean, President 
Epson C. Rupp, Secretary 
The Denison Scientific Association 
Granville, Ohio. 
Adopted 
December 10, 1946. 


The Editor 
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CONODONTS FROM THE FERN GLEN OF MISSOURI 
M. G. MEHL anp LEO A. THOMAS 
Received March 7, 1947; published April 80, 1947 


The Fern Glen formation was named and described briefly in 1906 by Stuart 
Weller! from exposures on the Meramec river at Fern Glen in St. Louis County, 
Missouri. He designated the fauna as “typically Kinderhook.” Later Weller 
gave a more detailed description” of the formation at the type locality as follows: 


5. Gray limestone with an abundance of chert; outcrops mostly covered 

with soil and talus upon the slope of the hill. This is the typical 

Burlington limestone: Thickness, 25 feet 
4. Greenish calcareous shales with an abundance of chert in bands which 

are more or less continuous. Toward the base the beds are some- 

what variegated with the red color of the subjacent bed.......... Thickness, 14 feet 
3. Red calcareous shales, highly fossiliferous, with a persistent chert 

band at the summit 6 inches in thickness. In the midst of the bed 

occasional more or less continuous chert bands occur, but they are 

far less conspicuous than in the bed above......................- Thickness, 12 feet 
2. Hard, red, more or less crystalline limestone, with numerous crinoid 

stems and other fossils similar to those in the superjacent beds. ...Thickness, 14 feet 


1. Hard, tough limestone, similar to that above, but of a buff 
Exposed Thickness, 2 feet 


In this section Weller designated units 2 and 3 as typical Fern Glen and stated 
that unit 4 ‘should probably be considered as part of the Fern Glen.” 

The lithology and color of the Fern Glen is more varied than one is led to be- 
lieve from Weller’s statement, “it is a highly characteristic formation, consisting 
of red calcareous shales which often graduate into red limestones.” The rela- 
tionships of the formation and, perhaps, the more typical lithology are well 
shown in the bluff along the Meramec river at Castlewood only a short distance 
above Fern Glen. The following section at Castlewood is the same as that 


figured by Branson.* 


Feet Inches 
BURLINGTON: Massive brown crinoidal limestone. 
13. Moderately bedded alternating dense gray limestone and chert 


1Stuart Weller, Kinderhook Faunal studies. IV. The Fauna of the Glen Park Lime- 


stone. Trans. Acad. Sci. St. Louis, vol. 16, p. 438, 1906. 
2 Stuart Weller, Kinderhook Faunal Studies. V.The Fauna of the Fern Glen Formation. 


Bull. Geol. Soc. Amer., vol. 20, p. 266, 1909. 
3. B. Branson, Stratigraphy and Paleontology of the Lower Mississippian, part 2, 


Univ. Mo. Studies, vol. 13, fig. 11, 1938. 
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Feet Inches 
12. Greenish gray argillaceous limestone, scattered chert nodules and 
11. Greenish gray argillaceous limestone......:..............----005- 1 3 
9. Greenish gray argillaceous limestone grading to red above........ 1 
7. Massive buff dense argillaceous limestone with siliceous nodules and 
6. Massive buff dense limestone with stylolite seams and siliceous 
5. Massive buff fine grained sandstone...................-..000eeeee 8 
4. Conglomerate of phosphatic pebbles. 3-8 
2. Conglomerate of phosphatic pebbles. 8 


KIMMSWICK LIMESTONE 


In Branson’s photographic reproduction of the above section the Maquoketa 
was inadvertently labeled Grassy Creek. A thickness of only about three feet 
immediately beneath the unit labeled Bushberg belongs to the Grassy Creek 
and this is reduced to nothing not many feet beyond the limits of the photograph. 
The part labeled Bushberg in the photograph is unit 4 and 5 of the above section, 
and the part labeled Fern Glen (F.G.) corresponds approximately to unit 10. 

Of the section here given it is thought that units 9 to 12 inclusive are about 
the equivalents of Weller’s 3-5. There is but slight chance that unit 10 of the 
present section does not correspond to Weller’s unit 3 in part, and therefore, 
apparently represents his ‘“‘typical Gern Glen.” 


AGE AND CORRELATION OF THE FERN GLEN 


There is not a general agreement on the correlation of the Fern Glen or on the 
assignment of this formation and its correlatives to a major division within the 
Mississippian. 

Weller in 1909‘ concluded that the Fern Glen is to be correlated with the non- 
typical upper part of the Chouteau of central Missouri and the Pierson of south- 
western Missouri, resting on typical Chouteau and constituting the closing stage 
of the Kinderhook. To quote: 


“Tn sections where the Fern Glen has its typical development the limestone immediately 
beneath the red beds is Chouteau. .. .”’ 


And again: 


‘‘From the evidence presented, therefore, it is clear that while the Fern Glen may still 
be included in the Kinderhook as a contemporaneous formation with the highest, non- 
typical portion of the Chouteau limestone, it represents the closing stages of the Kinder- 
hook, and in its fauna is foreshadowed the beginning of the succeeding life of the Lower 


Burlington.” 


‘Loc. Cit. pp. 322, 323. 
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Most subsequent writers> have referred the Fern Glen to the Osage group, 
but E. B. Branson, through his studies of the Mississippian of Missouri, con- 
cluded that it is a part of the Lower Mississippian. Branson has pointed out® 
that the term Kinderhook is not suitable for designating a division of the Mis- 
sissippian because, at the type locality of the Kinderhook, units of probable 
Devonian age are included. He substituted the name Lower Mississippian to 
include all Mississippian units of pre-Burlington age. For the Burlington and 
following units, generally referred to the Osage, Branson designated a Middle 
Mississippian division. 

A casual inspection of the literature also indicates a considerable disagreement 
in the correlation of the Fern Glen but the apparent diversity in opinion is in 
part a disagreement in terminology. There seems to be general agreement that 
the Fern Glen is older than the oldest Burlington and younger than the lower 
part of the Chouteau regardless of how the Chouteau is defined. The Fern Glen 
is considered by most writers to be the approximate equivalent of that pert of 
the pre-Burlington of central Missouri designated by Moore as Sedalia,’ and the 
Pierson of southwestern Missouri. 

The name Sedalia was proposed for the siliceous dolomite of central Missouri 
which Swallow in 1855 designated as upper Chouteau. These beds, according 
to Moore, rest unconformably on various thicknesses of Chouteau (as restricted) 
and older formations. He states that the siliceous dolomite occupies about the 
same position and relationships as the Fern Glen, but in no place are his Sedalia 
and the Fern Glen found together. He interprets this as indicating that the two 
formations are at least in part time equivalents. Emphasizing an unconformity 
below the Sedalia and not above it, Moore considers the Sedalia and supposed 
equivalents, the Fern Glen of eastcentral and southeastern Missouri and the 
Pierson of southwestern Missouri, as initial stages of the Osage. 

Branson does not accept Sedalia as a formation name’ for a unit or units either 
in the Lower or Middle Mississippian. He believes that Moore’s Sedalia of 
central Missouri is lower Burlington and that his Sedalia of southwestern Mis- 
souri is upper Chouteau, the latter without appreciable faunal differences from 
the typical lower Chouteau. 

In Branson’s Lower Mississippian he includes only the Bushberg and equiva- 
lents below and the Chouteau above. In eastcentral Missouri the Fern Glen 
is considered to be a member of the Chouteau formation somewhat older than 


5 E. O. Ulrich, Geol. Soc. Amer., vol. 22, pl. 29, 1911. R.C. Moore, Mo. Bureau Geol. 
and Mines, 2nd ser., vol. 21, fig. 2, 1928. L. M. Cline, Osage formation of southeastern 
Ozark Region, Missouri, Arkansas, and Oklahoma. Bull. Am. Assoc. Petr. Geol., vol. 18, 
no. 9, pp. 1132-1159, 1934. Frank B. Conselman, Guide Book Fifteenth Ann. Field Con- 
ference Kans. Geol. Soc., p. 12; 1941. 

6 E. B. Branson, Stratigraphy and Paleontology of the Lower Mississippian of Missouri. 
Univ. of Missouri Studies, vol. XIII, pt. 1, p. 5, 1938. 

7R. C. Moore, Mo. Bur. Geol. and Mines, vol. 21, 2nd ser., p. 149, 1928. 

8. B. Branson, Stratigraphy and Paleontology of the Lower Mississippian, University 
of Missouri Studies, vol. XIII, pt. I, pp. 5, 17, and fig. 2; pt. II, pp. 48, 179, and pls. 11, 
12, 1938. 
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the middle. In southwestern Missouri Branson’s Chouteau includes the Comp- 
ton, Northview, Pierson, and the Reeds Spring, in ascending order. The Reeds 
Spring, he believes, may represent continued deposition into the Middle Missis- 
sippian and be equivalent to the Burlington in part. 


EVIDENCE OF THE CONODONTS 


There are available for profitable comparison with the Fern Glen conodonts, 
adequate assemblages from the basal Mississippian’ and the typical lower Chou- 
teau!® as developed in central Missouri. From the critical part of the section, 
between the lower Chouteau and the Keokuk" the conodont record, excepting 
that of the Fern Glen, is very poor. Only a few specimens have been found in 
the non-typical upper Chouteau and little material from the Burlington is avail- 
able. The senior writer has studied somewhat more extensive collections from 
the Pierson and Reeds Spring of southwestern Missouri. An apparently repre- 
sentative assemblage of conodonts from the Weldon limestone of Oklahoma? 
is available and would be very useful if its age were less uncertain. 

The recorded fauna of the lower Chouteau is distributed in thirteen genera, 
two less than are listed in the following pages from the Fern Glen. The two 
faunas have ten generaincommon. Three genera are found in the Chouteau and 
not in the Fern Glen, Spathognathodus, Solenodella, and Siphonodella. The first 
genus is known to range from the early Silurian to the end of the Paleozoic and 
its absence from the Fern Glen has little meaning unless it is to emphasize the 
inadequacy of the record. The absence of the other two genera from the Fern 
Glen may have no greater significance, but it should be noted that Solenodella 
and Siphonodella appear in the basal Mississippian (Bushberg and Hannibal) 
but have not been identified in any formation of an age proven younger than 
Fern Glen. Their presence in the Welden noted by Taylor" raises the question 
of their upward range. 

The five genera listed for the Fern Glen and not recorded in the lower Chouteau 
are Bactrognathus, Metalonchodina, Palmatodella, Prioniodina, and Pseudo- 
polygnathus. Two of these, Prioniodina and Palmatodella, are of little value in 
this comparative study. The first is identified with question and the second is 
based on a single species and specimen that might well be overlooked in a collec- 


9 E. B. Branson and M. G. Mehl, Conodonts from the Bushberg sandstone and equivalent 
formations of Missouri, Univ. of Missouri Studies, vol. VIII, No. 4, pp. 265-299, pls. 22-24, 
1933. E.R. Branson, Conodonts from the Hannibal formation of Missouri, Univ. of Mis- 
souri studies, Vol. VIII, No. 4, pp. 301-334, pls. 25-28, 1933. 

10 FE. B. Branson and M. G. Mehl, Conodonts from the Lower Mississippian of Missouri, 
Univ. of Missouri Studies, vol. XIII, No. 4, pp. 184-148, pl. 34, 19388. C. L. Cooper, Cono- 
donts from a Bushberg-Hannibal Horizon in Oklahoma, Jour. Pal., vol. XIII, No. 4, pp. 
379-422, pls. 39-48, 1939. 

FE. B. Branson and M. G. Mehl, Conodonts from the Keokuk Formation, Denison 
Univ. Bull., Jour. Sci. Labs., vol. XX XV, pp. 179-188, pl. VI, 1940. 

12 Louis Taylor, The conodonts and age of the Weldon Limestone. Unpublished Master’s 
Thesis, University of Missouri, 1941. 

13Qp. Cit. 
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tion of poorly preserved material from other formations. The genera Metalon- 
chodina and Bactrognathus suggest that the Fern Glen fauna is younger than 
that of the typical (lower) Chouteau. Neither is recorded in formations proven 
to be older than Fern Glen. Some of the specimens from the sub-Welden clay, 
referred to Lonchodina by Cooper, possibly should be referred to Metalonchodina.“ 
Cooper designated this clay as Bushberg-Hannibal but the age has been ques- 
tioned.’ Metalonchodina is abundantly represented in later Mississippian forma- 
tions and throughout the Pennsylvanian. Bactrognathus occurs in the Pierson 
and the Reeds Spring with later range uncertain. It is not recorded in the Keo- 
kuk or later Mississippian. 

The presence of Pseudopolygnathus in the Fern Glen and its absence in typical 
Chouteau is not readily explained. Although the Fern Glen development is not 
typical of the genus there can be only very slight doubt of the correctness of the 
identification. There are four species recognized, each represented by many good 
specimens. The genus is well represented in the basal Mississippian. 

A comparison of conodont faunas by specific analysis is always unsatisfactory. 
All investigators recognize that ideas concerning specific characters are still 
confused and that only a small percentage of the species named can be identified 
with certainty by all competent workers. However, the differences between 
the Fern Glen and typical Chouteau faunas are so conspicuous that they deserve 
listing although strong support of any particular interpretation is not justified. 
Of the 33 species listed for the Fern Glen only three are found in the Chouteau 
(restricted). Polygnathus communis apparently ranges from basal Mississippian 
(Bushberg) into middle Mississippian. Prioniodus corniger is recorded in the 
Hannibal as well as in the Fern Glen and lower Chouteau. Gnathodus perplexus, 
the third species held in common, ranges into upper Mississippian. 

It may be argued that the marked differences between the typical Chouteau 
conodonts and those of the Fern Glen bespeak a facies development reflecting 
special Fern Glen conditions although only limited response of conodonts to 
environment has been noted. It is obvious that a knowledge of Burlington 
conodonts is needed before the Fern Glen assemblage can be evaluated properly. 


THE CONODONT FAUNA 


Conodonts are not abundant in the Fern Glen and an adequate picture of the 
assemblage has required their segregation from a large number of samples. This 
sampling indicates that there is a very patchy distribution of specimens both in 
numbers and kinds. Some of the samples were nearly barren and others pro- 
duced with fair abundance. Several samples produced a considerable number of 
specimens of the same species almost to the exclusion of other forms. In nearly 
all samples, specimens of Pseudopolygnathus and Polygnathus communis were 
abundant. None of the samples produced more than a very few specimens of 
Hindeodella. One of the surprising features of the fauna is the absence of repre- 

14 Cooper, C. L. Jour. Paleo. vol. 13, pl. 47, figs. 50 and 51. 


18. B. Bransonand M. G. Mehl. The Recognition and Interpretation of mixed Cono- 
dont Faunas. Denison Univ. Bull. Jour. Sci. Laboratories, Vol. XX XV Dec. 1940, p. 204. 
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sentatives of the genus Siphonodella which is moderately represented in the 
Welden, a formation apparently younger than the Fern Glen. ; 


DETAILS OF THE FAUNA 


It is recognized that an abnormally large number or fragmentary specimens 
has been utilized as types in the descriptions that follow. The producing zones 
are sufficiently argillaceous to have permitted considerable compression of the sed- 
iments and complete specimens, except for more massive forms, are not to be 
expected. The complete fauna wou!d probably include a fourth or a third more 
species that have been omitted because materials representing them are even 
more fragmentary and less certain in their distinctive features. 


COLLECTING LOCALITIES 


The Fern Glen has produced conodonts in some abundance from several widely 
separated localities. In Ste. Genevieve County, Missouri, nearly every outcrop 
sampled has produced a few specimens. In all of these collections no important 
differences have been noted except that of relative abundance. However, inas- 
much as the exact horizon of most of these collections is not certain only the cono- 
donts from one locality have been described in the following pages. This col- 
lection, designated as from the Castlewood locality, came from the units 9, 10, 
and 11 of the section described above. Very careful zonal collection from bottom 
to top of each of these units failed to bring out important differences; and it is 
assumed that the collection here described constitutes a faunal group character- 
istic of the stratigraphic units here mentioned. 

Genus BRACTROGNATHUS Branson and Mehl 
Plate 1, Figure 15 
Bactrognathus sigmoides Mehl and Thomas, n. sp. 

Thin, blade like, slightly arched; sigmoid in oral view; postero-lateral exten- 
sion long, flexed downward about 10 degrees, laterally flexed about 50 degrees. 
Oral edge consisting of about 12 laterally compressed sub-equal denticles with a 
tendency to increase in size to the major one located just back of the apical 
pit; all with confluent bases and discrete apices, slightly flexed outward and 
inclined posteriorly. Aboral edge thin throughout its length except at the apical 
pit located slightly back of mid-length. Pit sub-elliptical with anterior and 
posterior groove extending a short distance. 

Holotype—Univ. Missouri, C656-1. 

Occurrence.—Fern Glen, Castlewood, Missouri. 

Bactrognathus recta Mehl and Thomas, n. sp. 
Plate 1, Figure 11 

Thin, bar like, main axis straight in oral and lateral views; postero-lateral 
extension short, downward and laterally flexed about 10 degrees, more blade-like 
than main axis. Carina consisting of about 13 laterally compressed sharp- 
pointed and sharp edged denticles, with confluent edges but discrete apices, all 
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are inclined posteriorly. Denticles sub-equal, first two large, with the following 
smaller denticles tending to increase in size to a superior one located over the 
apical pit. Denticles on the main axis erect, those on the postero-lateral exten- 
sion flexed toward the inner side. Aboral edge thin with a large apical pit located 
approximately three-fourths the length of the bar from the anterior end. Pit 
with thin sharp, laterally flaring extensions that remain discrete to the ante- 
rior end. 

Holotype.—Univ. Missouri, C655-5. 

Occurrence.—Fern Glen, Castlewood, Missouri. 


Bactrognathus perplana Mehl and Thomas, n. sp. 
Plate 1, Figure 12 

Thin, bar like, with main axis straight in oral and lateral views; postero- 
lateral extension short, downward and laterally flexed approximately 45 degrees, 
more blade-like than main axis. Axis consisting of about 10 laterally compressed 
coalesced denticles that constitute a continuous carina, with only low nodes to 
show the position of the denticles. Denticles sub-equal with a tendency to 
increase in size to the superior one located over apical pit. Aboral edge wide; 
apical pit large, approximately three-fourths the length of the bar from its ante- 
riorend. Anterior extension of pit wide, deeply excavated with lateral margins 
set off from the bar by thin sharp edges; posterior extension of pit a faint groove 
extending the length of the blade. 

Holotype.—Univ. Missouri, C655-4. 

Occurrence.—Fern Glen, Castlewood, Missouri. 


Bactrognathus multidentata Mehl and Thomas, n. sp. 
Plate 1, Figure 13 

Thin, bar like; main axis straight in oral and lateral views; postero-lateral 
extension short, slightly flexed downward, straight in oral view. Carina con- 
sisting of about 18 erect, laterally compressed sharp-pointed and sharp edged 
denticles, all with confluent edges but discrete apices. Denticles sub-equal, the 
first few long, those following smaller, with a tendency to increase in size to the 
superior one located over the apical pit. Aboral edge moderately wide, deeply 
excavated, with a large apical pit near the posterior end. Pit with thin sharp 
flaring lateral margins that extend along the bar to its anterior and posterior 
extremities. 

Holotype-—Univ. Missouri, C655-3. 

Occurrence.—Fern Glen, Castlewood, Missouri. 


Genus BRYANTODUS Ulrich and Bassler 
Bryantodus (?) sp. indet. 
Plate 1, Figure 39 
This broken, massive specimen, questionably referred to Bryantodus, is the 
only specimen found in the Fern Glen that might represent this genus. 


Figured specimen.—Univ. Missouri, C655-2. 
Occurrence.—Fern Glen, Castlewood, Missouri. 
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Genus GNATHODUS Pander 
Gnathodus texanus (Roundy) 
Plate 1, Figure 3 


1926. Polygnathus texanus Roundy. U.S. Geol. Survey Prof. Paper 146, p. 12, 
pl. II, figs. 7a-8b. 
1940. Gnathodus texanus Roundy. Branson and Mehl. Denison Univ. Bull. 
Jour. Sci. Labs., vol. 25, p. 173, pl. V, figs. 23-25. 
Specimens referable to this species are found abundantly in the Fern Glen. 
Figured specimen.—Univ. Missouri, C655-1. 
Occurrence.-—Fern Glen, Castlewood, Missouri. 


Gnathodus perplexus Branson and Mehl 
Plate 1, Figure 4 
1938. Gnathodus perplexus Branson and Mehl. Missouri Univ. Studies, vol. 13, 
no. 4, pt. 2, p. 145, pl. 34, fig. 24. 
1939. Gnathodus perplerus Branson and Mehl. C. L. Cooper, Jour. Pal., 
vol. 13, p. 388, pl. 42, figs. 47-50. 
Fern Glen specimens of this species show little difference from those in the 
Chouteau. 
' Figured specimen.—Univ. Missouri, C654-5. 
Occurrence.—Fern Glen, Castlewood, Missouri. 


Gnathodus cuneiformis Mehl and Thomas, n. sp. 
Plate 1, Figure 2 


Axis nearly straight, but slightly curved laterally near posterior end. Blade 
comparatively thick, edged with laterally compressed sub-equal denticles, with 
short free apices. Carina slightly elevated, consisting of a nodose ridge, oral 
edge down curved at its posterior end to meet the aboral outline, extending 
beyond posterior end of plate. Cup large, longer than wide, greatest diameter 
at anterior end and slightly diagonal to axis. Outer margins of oral surface 
marked by elevated, slightly nodose ridges that nearly parallel the carina. The 
elevated outer margins form a moderately deep depression on each side of the 
carina. 

Holotype——Univ. Missouri, C654-4. 

Occurrence.-—Fern Glen, Castlewood, Missouri. 


Genus HINDEODELLA Ulrich and Bassler 
Hindeodella sp. indet. 
Plate 1, Figure 1 


A small number of specimens in our collections from the Fern Glen indicates 
the presence of at least one species referable to the genus Hindeodella. None of 
these specimens is sufficiently complete to justify specific description. 

Figured specimen.—Univ. Missouri, C654-3. 

Occurrence.—Fern Glen, Castlewood, Missouri. 
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Genus LIGONODINA Ulrich and Bassler 
Ligonodina grandicula Mehl and Thomas, n. sp. 
Plate 1, Figure 35 


Terminal fang large, flexed posteriorly about 45 degrees just above the base; 
circular at base and planoconvex above flexure, with the plane side posterior, 
much compressed antero-posteriorly near the apex. Both posterior and lateral 
bars aborted, bearing circular denticles. Apical pit large, elongated posteriorly 
and extending as an excavation under bar. Outer anterior face of fang produced 
to form a long aboral projection. 

Holotype.—Univ. Missouri, C654-2. 

Occurrence.—Fern Glen, Castlewood, Missouri. 


Ligonodina curvidens Mehl and Thomas, n. sp. 
Plate 1, Figure 25 

Terminal fang moderately long, strongly recurved, subcircular in cross section 
at base, becoming laterally compressed toward the apex, lateral faces rounded; 
anterior face marked by a faint ridge which extends from the apex of fang to the 
oral surface of the antero-inferior flexure; posterior face marked by small straight 
ridge. Antero-inferior process short, delicate, bearing discrete denticles that are 
circular in cross section, and flexed inward. Posterior bar short, delicate, con- 
sisting of a posterior extension of the base of the terminal fang; bearing small 
discrete denticles. Aboral edge flat to broadly excavated. Apical pit antero- 
posteriorly elongate, extending as an excavation under bars. 

Holotype.—Univ. Missouri, C654-1. 

Occurrence.—Fern Glen, Castlewood, Missouri. 


Ligonodina compressa Mehl and Thomas, n. sp. 
Plate 1, Figure 31 
Terminal fang moderately long, recurved, laterally compressed with sharp 
anterior and posterior edges, lateral faces slightly rounded. Antero-inferior 
process short, blade-like, about three times as deep as thick, bearing laterally 
compressed, fused denticles. Posterior process short, blade-like, about twice 
as deep as thick, bearing laterally compressed fused denticles. Aboral edge 
narrow. Apical pit moderately deep, elongate, extending to extremities of 
processes as a groove. 
Holotype-—Univ. Missouri, C653-5. 
Occurrence.—Fern Glen, Castlewood, Missouri. 
Ligonodina (?) minuta Mehl and Thomas, n. sp. 
Plate 1, Figure 27 
Terminal fang long, thin, erect, laterally compressed with sharp anterior and 
posterior edges, lateral faces slightly rounded. Antero-inferior process short, 
blade-like, about twice as deep as broad, flexed inward about 15 degrees, bearing 
discrete, laterally compressed, sharp edged denticles. Posterior process short, 
blade-like, less than twice as deep as broad, bearing laterally compressed, sharp 
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edged denticles with confluent bases and probably discrete apices. Aboral edge 
narrow; apical pit deep, elongate, extending to extremities of the processes as a 
moderately deep excavation. 

Holotype.—Univ. Missouri, C653-3. 

Occurrence.—Fern Glen, Castlewood, Missouri. 


Ligonodina subclavata Mehl and Thomas, n. sp. 
Plate 1, Figure 26 

Terminal fang long, straight, inclined slightly backward, sub-circular in cross 
section with moderately sharp anterior and posterior ridges, greatly thickened 
at base. Antero-inferior process short, blade-like, slightly less than twice as 
deep as broad, flexed inward about 35 degrees, bearing discrete, laterally com- 
pressed, sharp-edged denticles with confluent bases and probably with discrete 
apices. Posterior process short, bar like, about equal height and width; den- 
ticles discrete, sub-circular in cross section. Aboral edge broadly excavated, 
outer anterior flare projecting downward; apical pit deep, elongate, extending 
under processes as a groove. 

Holotype.-—Univ. Missouri, C653-4. 

Occurrence.—Fern Glen, Castlewood, Missouri. 


Ligonodina ortha (Cooper) 
Plate 1, Figure 34 
1939. Neocordylodus orthus Cooper. Jour. Pal., vol. 13, p. 396, pl. 47, figs. 4, 14. 
Specimens from the Fern Glen were found to be con-specific with those 
described from the sub-Welden by Cooper. 
Figured specimen.—Univ. Missouri, C653-2. 
Occurrence.—Fern Glen, Castlewood, Missouri. 


Genus LONCHODINA Ulrich and Bassler 
Lonchodina minuta Mehl and Thomas. n. sn. 
Plate 1, Figure 20 
Base thin, highly arched, with marked lateral offset of the arch just behind 
the apical pit. Aboral edge flat, with a faint median groove extending the length 
of each limb from an elongate, large apical pit. Denticles of limbs small, dis- 
crete, subcircular in cross section, flexed slightly inward. Apical denticle long, 
strongly recurved, sub-circular with base produced into a flare over apical pit. 
Holotype.—Univ. Missouri, C653-1. 
Occurrence-—Fern Glen, Castlewood, Missouri. 


Lonchodina (?) serrata Mehl and Thomas, n. sp. 
Plate 1, Figure 22 


A moderately arched blade with anterior limb about twice as deep as broad, 
bearing at least four laterally compressed, discrete, sub-equal, sharp-edged 
denticles, all inclined slightly posteriorly. Posterior limb set off and similar to 
anterior limb. Superior denticle (broken in figured specimen) laterally com- 
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pressed, flexed inward, located over apical pit. Aboral edge thin. Apical pit 
round and extending to extremities of limbs as a small groove. 
Holotype-—Univ. Missouri, C652-5. 
Occurrence.—Fern Glen, Castlewood, Missouri. 


Lonchodina (?) excavata Mehl and Thomas, n. sp. 
Plate 1, Figure 33 

Moderately arched bar with anterior limb forming an angle of 90 degrees with 
posterior limb in oral view. Anterior limb massive, sub-rounded with truncated 
base and moderately narrow oral edge, bearing large discrete circular sub-equal 
denticles. Posterior limb formed by an extension of the base of the fang, smaller 
than anterior limb, bearing small circular denticles. Apical denticle large, re- 
curved, sub-circular, base flared. Each limb giving rise to a small ridge that 
extends to the apex of the denticle. Aboral edge broad; apical pit deep, elongate 
in line with the anterior limb, extending under both limbs as a moderate 
excavation. 

Holotype.—Univ. Missouri, C652-3. 

Occurrence.—Fern Glen, Castlewood, Missouri. 


Lonchodina discreta Ulrich and Bassler 
Plate 1, Figure 16 


1926. Lonchodina discreta Ulrich and Bassler. U.S. Nat. Mus. Proc. vol. 68, 
art. 12, p. 36, pl. 10, fig. 1, 2. 
1928. Lonchodina discreta Ulrich and Bassler. Holmes, U.S. Nat. Mus. Proc. 
vol. 72, art. 5, p. 26, pl. 9, fig. 13. 
1935. Lonchodina discreta Ulrich and Bassler. C. L. Cooper, Jour. Pal. vol. 9, 
p. 310, pl. 27, fig. 21. 
1939. Lonchodina discreta Ulrich and Bassler. C.L. Cooper, Jour. Pal. vol. 13, 
p. 391, pl. 47, fig. 50, 51, 71, 72. 
A small number of specimens from the Fern Glen appear to be identical with 
the development of this species as found in the sub-Welden of Oklahoma. 
Figured specimen.—Univ. Missouri, C652-2. 
Occurrence-—Fern Glen, Castlewood, Missouri. 
Genus METALONCHODINA Branson and Mehl 
Metalonchodina acutirostris Mehl and Thomas, n. sp. 
Plate 1, Figure 21 
Strongly arched; posterior bar thin, about as thick as broad, denticles discrete, 
unequal in size, the one over the pit the largest, circular in section, curved slightly 
outward in superior view. Anterior bar thin, laterally compressed, pointed, 
bearing one compressed sharp edged denticle. Base of denticle over attachment 
scar flaring into an apron. Anterior bar forming an angle of about 160 degrees 
with posterior bar. Aboral edge broad, apical pit deep, elongate, extending 
under process as a groove. 
Holotype.—Univ. Missouri, C659-3. 
Occurrence.—Fern Glen, Castlewood, Missouri. 
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Metalonchodina alternata Mehl and Thomas, n. sp. 
Plate 1, Figure 19 
Unit broadly arched; bar about as thick as broad, denticles discrete, major 
set alternates in position with a minor set, the one over the pit the smaller of the 
two major ones. Denticles slightly compressed, very moderately curved inward 
in superior view. Minor denticles of anterior bar curved outward giving the 
unit a sigmoid appearance. Inner base of denticle over attachment pit flaring 
into an apron, outer edge straight. Aboral edge broad, apical pit deep, triangu- 
lar in outline and confined to the inner margin of the bar, extending along 
processes as a groove. 
Holotype.—Univ. Missouri, C652-4. 
Occurrence-—Fern Glen, Castlewood, Missouri. 
Genus OZARKODINA Branson and Mehl 
Ozarkodina sp. 
Plate 1, Figure 7 
A slightly arched blade, nearly straight in oral view, somewhat deeper than 
wide. Anterior limb bearing about eight laterally compressed sharp edged 
denticles, all with confluent bases and discrete apices, sub-equal with a tendency 
toward increase in size to the superior denticle located over the apical pit, all 
inclined posteriorly. Superior denticle laterally compressed, about twice as 
thick as limb denticles. Posterior limb bearing at least four laterally compressed 
denticles of irregular size, with confluent bases and probably discrete apices. 
Posterior end of posterior limb flexed laterally. Aboral edge thin; apical pit 
elongate antero-posteriorly, extending along aboral edge a short distance as a 
groove. 
Figured specimen.—Univ. Missouri, C659-2. 
Occurrence.—Fern Glen, Castlewood, Missouri. 
Genus PALMATODELLA Ulrich and Bassler 
Palmatodella triangularis Mehl and Thomas, n. sp. 
Plate 1, figure 6 
A unit consisting primarily of a large incurved denticle with sub-triangular 
base and sub-circular above. Base flared to produce an apron covering apical 
pit, lateral margins sharply produced to form anterior and posterior blades, inner 
face round. Posterior blade short, non-denticulate, extending high on the major 
denticle. Anterior blade similar to posterior limb but bearing several minute, 
completely fused denticles that can be seen only in transmitted light. The two 
limbs form an angle of about 80 degrees. Aboral edge thin; apical pit deep, sub- 
triangular, extending on limbs as a faint groove. 
Holotype.—Univ. Missouri, C659-4. 
Occurrence-—Fern Glen, Castlewood, Missouri. 
Genus POLYGNATHUS Hinde 
Polygnathus arcuata Mehl and Thomas n. sp. 
Plate 1, Figure 38 
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Plate nearly bilaterally symmetrical, twice as long as wide, arched antero- 
posteriorly in lateral view, sharply pointed on the posterior end, widest near the 
front. Lateral margins of plate curved oral except at the back where they are 
flexed downward and nearly normal to the carina. Outer margins marked by 
low nodes that extend to the carina as straight, rather indistinct ridges. Carina 
not greatly elevated, convex in lateral view and marked by low nodes, rising 
gradually from the back to attain greatest height at the front end. Aboral 
surface rounded to the lateral margins. Keel high and sharp on the posterior 
end of the plate, decreasing to flat and broad at the anterior end. Pit small, 
fusiform, extending as a groove a short distance along keel. Blade unknown. 

Holotype-—Univ. Missouri, C659-1. 

Occurrence.—Fern Glen, Castlewood, Missouri. 


Polygnathus communis Branson and Mehl 
Plate 1, Figure 37 

1933. Polygnathus communis Branson and Mehl. Univ. Missouri Studies, 
vol. 8, no. 4, p. 293, pl. 24, fig. 5-7. 

1933. Polygnathus communis Branson and Mehl. E. R. Branson, Univ. Mis- 
souri Studies, vol. 8, no. 4, p. 308, pl. 25, figs. 5, 6. 

1938. Polygnathus communis Branson and Mehl. Univ. Missouri Studies, vol. 
13, no. 4, pt. 2, p. 145, pl. 34, fig. 38-41, pl. 33, fig. 55. 

1939. Polygnathus communis Branson and Mehl. C. L. Cooper, Jour. Pal., 
vol. 13, p. 399, pl. 39, figs. 1, 2, 9, 10, 23, 24. 

This species is abundantly represented in the Fern Glen by specimens that 
average somewhat larger than the type from the Bushberg sandstone of Missouri 
and are more pointed. 

Figured specimen.—Univ. Missouri, C658-5. 

Occurrence.—Fern Glen, Castlewood, Missouri. 

Genus PRIONIODINA Ulrich and Bassler 
Prioniodina (?), sp. indet. 
Plate 1, Figure 14 

A very small number of specimens in our collections from the Fern Glen indi- 
cates the presence of at least one species to be referred with question to the genus 
Prioniodina. None of these specimens is sufficiently complete to justify specific 


description. 

Figured specimen.—Univ. Missouri, C658-4. 

Occurrence.—Fern Glen, Castlewood, Missouri. 

Genus PRIONIODUS Pander 
Prioniodus compressus Mehl and Thomas, n. sp. 
Plate 1, Figure 24 

Terminal fang about three times as wide as bar denticles and more than twice 
as long, much compressed with sharp anterior and posterior edges, vertically 
concave on the inner side and somewhat inclined posteriorly. Lateral faces 
slightly rounded near the apex and much swollen at the greatly flared inner basal 
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edge. Anterior projection short and thin. Apical pit moderately deep, sub- 
triangular in outline, located back of the median line of the fang and toward its 
inner side, pit extending into anterior and posterior projections as a moderately 
deep excavation. Posterior bar thin, bearing compressed fused denticles that 
are inclined inward. 

Holotype.—Univ. Missouri, C658-3. 

Occurrence.—Fern Glen, Castlewood, Missouri. 


Prioniodus corniger, E. R. Branson 


1933. Prioniodus corniger, E. R. Branson. Univ. Missouri Studies, vol. 8, no. 
4, p. 329, pl. 28, fig. 2. 

1938. Prioniodus corniger, E. R. Branson. Branson and Mehl, Univ. Mis- 
souri Studies, vol. 13, no. 4, p. 148, pl. 34, fig. 19. 


Plate 1, Figure 23 
This species is found sparingly represented in the Fern Glen. 
Figured spectmen.—Univ. Missouri, C659-5. 
Occurrence.—Fern Glen, Castlewood, Missouri. 


Prioniodus sp. 
Plate 1, Figure 29 

Unit small, delicate, regularly curved inward. Oral blade thin, slightly arched 
in lateral view. Denticles of blade small, sub-equal in length, laterally com- 
pressed, fused except for short free apices. Terminal fang large, slightly flat- 
tened laterally with small but distinct sharp edges, regularly curved inward 
from base to tip, aboral extension short, compressed with rounded extremity, 
base moderately and equally expanded into thin lips overhanging a large pit 
elongated to include the aboral projection and a portion of the blade. 

Remarks.—This form is distinctive, but because it is represented by a single 
specimen and because of the possibility that it is immature a specific name does 
not seem justifiable at this time. 

Figured specimen.—Univ. Missouri, C658-2. 

Occurrence.—Fern Glen, Castlewood, Missouri. 


Genus PPEUDOPOLYGNATHUS Branson and Mehl 
Pseudopolygnathus multistriata Mehl and Thomas, n. sp. 
Plate 1, Figure 36 
Plate of medium thickness canoe-shaped, widest near mid-length, slightly 
more than twice as long as wide, axis slightly curved laterally. Each platform 
marked by about eleven transverse ridges that fail to reach the carina or by 
elongate nodes that are confined to the outer margin of the plate. Carina low, 
roughened by low blunt nodes, rising from the posterior end of plate. Aboral 
surface transversely convex, bearing ridges and furrows that correspond to 
similar features of the oral surface. Navel of medium size, sub-circular with 
short anterior and long posterior groove extensions outlined by rounded elevated 
margins. 
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Holotype.—Univ. Missouri, C657-5. 
Occurrence.—Fern Glen, Castlewood, Missouri. 


Pseudopolygnathus attenuata Mehl and Thomas, n. sp. 
Plate 1, Figure 9 

Plate of medium thickness, narrow, about twice as long as wide, straight in 
lateral and oral views, widest at the front, narrowing posteriorly, continued 
posteriorly beyond the plate proper as combined carina and keel. Each plat- 
form marked by three or four widely spaced sharp transverse ridges that extend 
to the carina, summits of ridges and carina at nearly the same level. Carina 
low, rising from the posterior end toward the front, roughened by low nodes. 
Blade thin with sharp oral and aboral edges, oral edge with indistinct crenula- 
tions. Aboral side smooth, navel large, elliptical with margins sharp and ele- 
vated, extended anteriorly and posteriorly along keel. 

Holotype.—Univ. Missouri, C658-1. 

Occurrence-—Fern Glen, Castlewood, Missouri. 

Pseudopolygnathus rustica Mehl and Thomas, n. sp. 
Plate 1, Figure 8 

Plate of medium thickness, about two and a half times as long as wide, axis 
curved laterally, widest at the front, narrowing posteriorly. Each platform 
marked by eight to twelve coalesced nodes that are confined to the outer margins. 
Carina low, rising gradually from the posterior end, composed of fused denticles. 
Aboral surface smooth but faintly marked by depressions and ridges that cor- 
respond to similar features of the oral surface. Navel large, sub-elliptical, most 
rounded at the anterior end, extended posteriorly and anteriorly along the keel 
as a slight groove, margins rounded and elevated. 

Holotype.—Univ. Missouri, C657-4. 

Occurrence.—Fern Glen, Castlewood, Missouri. 

Pseudopolygnathus striata Mehl and Thomas, n. sp. 
Plate 1, Figure 10 ; 

Plate thick, canoe-shaped in oral view, axis straight, lateral margins irregular. 
Margins of oral surface marked by short thick sharp nodes, about six on one side 
and eight on the other, smaller and discrete toward the extremities of plate, 
extending to the carina elsewhere. Carina low, slightly nodose, most prominent 
anteriorly. Aboral side sharply keeled. Shallow sub-circular navel extending 
anteriorly and posteriorly as a faint groove. 

Holotype.—Univ. Missouri, C657-3. 

Occurrence.—Fern Glen, Castlewood, Missouri. 

Genus SUBBRYANTODUS Branson and Mehl 
Subbryantodus macer Mehl and Thomas, n. sp. 
Plate 1, Figure 5 

Bar thin, about twice as deep as thick, highly arched with a moderate flexure 

at the apex, posterior limb about twice as long as anterior limb, arch as a whole 
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curved laterally with moderate concavity on the inner side. Denticles of ante- 
rior limb about six, much compressed laterally with sharp edges in contact to 
near the apices, irregular in length, all somewhat recurved and inclined poste- 
riorly. Apical denticle laterally compressed with sharp edges, longer and 
slightly less than twice as wide as the largest of the limb denticles, slightly 
recurved, forming a right angle with the posterior limb. Denticles of posterior 
limb three or more, sub-equal, partially fused, almost erect. Apical pit deep, 
with a slight flare of the outer margin, much elongate and extended as a groove 
to the limb termini. 

Holotype.—Univ. Missouri, C657-2. 

Occurrence.—Fern Glen, Castlewood, Missouri. 


Genus TRICHOGNATHUS Branson and Mehl 
Trichognathus dubia Mehl and Thomas, n. sp. 
Plate 1, Figure 17 

Limbs of arch delicate, aborted, sub-circular, bearing small compressed sharp 
edged denticles that are partially fused to the base of the fang. Apical denticle 
moderately long, strongly recurved, sub-circular, each lateral face marked by a 
faint ridge that extends from the apex and connects with the arch limbs, anterior 
and posterior faces rounded. Posterior limb short, non-denticulate, little more 
than an extension of the flaring base of the fang. Apical pit deep, large, sub- 
circular, extending along flattened limbs as a groove. 

Holotype.—Univ. Missouri, C656-3. 

Occurrence.—Fern Glen, Castlewood, Missouri. 


Trichognathus delicata Mehl and Thomas, n. sp. 
Plate 1, Figure 30 
Limbs of arch delicate, short, sub-triangular with wide aboral edge, forming 
an acute angle, denticles discrete, circular, curved posteriorly. Apical denticle 
long, slender, curved posteriorly, triangular in section at base and becoming 
circular near apex, each lateral and the posterior face marked by a faint ridge 
that extends to the bars, anterior face rounded. Posterior bar moderately long, 
sub-triangular. Apical pit deep, sub-triangular with grooves extending the 
length of the bars. 
Holotype.—Univ. Missouri, C657-1. 
Occurrence.—Fern Glen, Castlewood, Missouri. 
Trichognathus macroda (Cooper) 
Plate 1, Figure 32 
1939. Neocordylodus macrodus Cooper. Jour. Pal., vol. 13, p. 397, pl. 46, 
fig. 62 (not pl. 47, fig. 12). 
Comparison of the Fern Glen representatives with specimens from the sub- 
Welden shows them to be conspecific. 
Figured specimen.—Univ. Missouri, C656-5. 
Occurrence.—Fern Glen, Castlewood, Missouri. 
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Trichognathus c.f. apla (Cooper) 
Plate 1, Figure 28 ; 

1939. Telumodina apalus Cooper. Jour. Pal., vol. 13, p. 421, pl. 47, fig. 37. 

A small number of specimens representing this species is found in the Fern 
Glen. These specimens compare favorably with representatives from the sub- 
Welden. 

Figured specimen.—Univ. Missouri, C656-4. 

Occurrence.—Fern Glen, Castlewood, Missouri. 


Trichognathus sp. 
Plate 1, Figure 18 
Limbs of arch delicate, aborted, sub-circular, forming an angle of about 35 
degrees. Denticles sub-circular, discrete. Apical denticle long, strongly re- 
curved, circular in section, base triangular in section and flared, each lateral 
face marked by a faint but distinct ridge that originates in a small depression 
at the base and extends the length of the fang, anterior face rounded, posterior 
face marked by a small depression that is most pronounced in the lower half of 
the length of the fang. Posterior bar of moderate length, sub-circular, denticles 
circular in section. Apical pit deep, sub-triangular, extending as a distinct 
excavation on the limbs and bar. 
Figured specimen.—Univ. Missouri, C656-2. 
Occurrence.—Fern Glen, Castlewood, Missouri. 
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9. Pseudopolygnathus attenuata, n. sp. Oral view, Univ. Mo., C658-1.......... 17 
10. Pseudopolygnathus striata, n. sp. Oral view, Univ. Mo., C657-8 (X 14)..... 17 
11. Bactrognathus recta, n. sp. Inner-lateral view, Univ. Mo., C655-5........... 8 
12. Bactrognathus perplana, n. sp. Inner-lateral view, Univ. Mo., C655-4....... 9 
13. Bactrognathus multidentata, n. sp. Inner-lateral view, Univ. Mo., C655-3... 9 
14. Prioniodina (?) sp. indet. Inner-lateral view, Univ. Mo., C658-4........... 15 
15. Bactrognathus sigmoides, n. sp. Inner-lateral view, Univ. Mo., C656-1...... 8 
16. Lonchodina discreta Ulrich and Bassler. Lateral view, Univ. Mo., C652-2... 13 
17. Trichognathus dubia, n. sp. Posterior view, Univ. Mo., C656-8. °........... 18 
18. Trichognathus sp. Posterior view, Univ. Mo., C656-2....................06. 19 
19. Metalonchodina alternata, n. sp. Lateral view, Univ. Mo., C652-4........... 14 
20. Lonchodina minuta, n. sp. Lateral view, Univ. Mo., C658-1................ 12 
21. Metalonchodina acutirostris, n. sp. Lateral view, Univ. Mo., C659-3........ 13 
22. Lonchodina (?) serrata, n. sp. Lateral view, Univ. Mo., C652-5............. 12 
23. Prioniodus corniger E. R. Branson. Lateral view, Univ. Mo., C659-5....... 16 
24. Prioniodus compressus, n. sp. Lateral view, Univ. Mo., C658-3............. 15 
25. Ligonodiva curvidens, n. sp. Lateral view, Univ. Mo., C654-1............... 11 
26. Ligonodina subclavata, n. sp. Lateral view, Univ. Mo., C653-4.............. 12 
27. Ligonodina (?) minuta, n. sp. Lateral view, Univ. Mo., C653-3............. il 
28. Trichognathus apla (Cooper). Posterior view, Univ. Mo., C656-4........... 19 
29. Prioniodus sp. Lateral view, Univ. Mo., 16 
30. Trichognathus delicata, n. sp. Posterior view, Univ. Mo., C657-1........... 18 
31. Ligonodina compressa, n. sp. Lateral view, Univ. Mo., C653-5.............. 11 
32. Trichognathus macroda (Cooper). Posterior view, Univ. Mo., C656-5........ 18 
33. Lonchodina (?) excavata, n. sp. Lateral view, Univ. Mo., C652-3............ 13 
34. Ligonodina ortha (Cooper). Lateral view, Univ. Mo., C653-2............... 12 
35. Ligonodina grandicula, n. sp. Lateral view, Univ. Mo., C654-2............. il 
36. Pseudopolygnathus multistriata, n. sp. Oral view, Univ. Mo., C657-5......... 16 
37. Polygnathus communis Branson and Mehl. Oral view, Univ. Mo., C658-5... 15 
38. Polygnathus arcuata, n. sp. .Oral view, Univ. Mo., C659-1.................. 14 
39. Bruantodus (?) sp. indet. Lateral view, Univ. Mo., C655-2................. 9 
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When the speaker was asked to choose a medical subject which he thought 
might be of general interest to the Denison Scientific Association, he chose the 
subject of cancer because he could think of no human illness which is of greater 
interest to the scientist or of more concern to the general public. 

Scientific research has constantly improved our medical knowledge of numerous 
diseases; and it is understandable that this has had a direct effect upon the com- 
parative standings of the various diseases as a cause of death. Tuberculosis, 
typhoid fever, diphtheria, smallpox and nutritional diseases at one time ranked 
high and took a heavy toll. Although no specific treatment for tuberculosis had 
been developed, until streptomycin came into use in 1946, a continuous campaign 
of education and investigation has dropped this dread disease to a much lower 
level. Improved sanitation has done the same for typhoid. Improved knowl- 
edge of immunology with widespread vaccination and inoculation of our children 
has caused a marked decrease in the incidence of smallpox and diphtheria. Due 
to the great speed-up in our mode of living and due to the fact that the average 
span of life is now longer, heart disease has now risen to first place as a cause of 
death. Cancer is second only to heart disease. In fact, Dr. E. B. Wilson of 
the Harvard Public Health Service has recently proved, conclusively, that in 
women, between the ages of 35 and 55, cancer is the leading cause of death. 
Every three minutes, in the U. S., someone dies of cancer. There are now seven- 
teen million people living in this country who are doomed to die of cancer unless 
we can do something about it. It is realized that statistics are not interesting, 
but a few examples may be cited merely to illustrate what is happening. In 
1938 there were recorded, in this country, 149,000 deaths from cancer. Unless 
prevailing conditions are greatly improved we know that the outlook for the 
future is even worse; and it has been estimated that 200,000 people will die of 
cancer in 1950. It is reported that in the time from Pearl Harbor to V-J day, 
this country lost 280,000 lives in the shooting war. During the same period, we 
lost 607,000 lives from cancer. This same trend exists in the reports from other 
countries. No age group, not even children, is immune. 

These appalling figures are given in order to indicate the basis of the present 
national campaign against this great killer. Can we do something about it? 
It would be encouraging to answer this with a strong affirmative! It isn’t that 
easy, however. So much has been written about cancer in the past few years 
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that it is difficult to separate the near facts from the true facts, so that a clear 
analysis can be made as to our progress and our achievements. This country 
spent over two billion dollars in constructing the first atomic bomb. More than 
one hundred thousand workers, including the nation’s leading scientists, military 
minds and industrialists teamed up to accomplish this impossible task in two 
and one half years. While we were spending three hundred seventeen billion 
dollars on the war, we were spending only two million dollars on the war against 
the disease that produced more than twice the number of casualties. 

There can be little doubt but that the country has at last become cancer con- 
scious. The American Cancer Society, after carrying on educational campaigns 
for the past thirty years, has now organized for a full scale attack. Local socie- 
ties have been organized in almost every city. Funds are being raised in much 
the same manner as they were raised in the tuberculosis campaign. Our Federal 
government has set up a National Foundation of Cancer Research to correlate 
the work of the various cancer societies. At the present time, fourteen of our 
forty-eight states have full time divisions of cancer control. Fellowships have 
been established so that young scientists and qualified doctors can devote their 
full time to this campaign. A field army of more than 250,000 women has been 
taught the fundamentals of the biology of cancer and this great army has been 
carrying on an extensive educational campaign. They have also made it possible 
to encourage and initiate legislation for cancer control. Cancer biology has been 
introduced into our public schools. A small textbook ‘Youth Looks at Cancer” 
is being used in the biology department of many high schools. The University 
of Texas has set up, at Houston, a hospital for cancer research. The University 
of Minnesota has established an institute of cancer biology and is, by the way, 
the first institute in the world to offer a doctorate in cancer biology. The Hahne- 
mann Medical College in Philadelphia has a full time department of cancer. 
The Sloane-Kettering Institute has been set up and financed to work with the 
greatly enlarged Memorial Cancer Hospital in New York. These are but a few 
of the many examples that could be cited. 

Even in our Veteran’s Administration great concern has been shown about the 
steady increase in the population of cancer patients in Veterans Hospitals. . This 
now totals 1500; and by the time the veterans of the recent war reach the age of 
high cancer incidence, about twenty years from now, it is estimated that at least 
5,000 beds will be needed for cancer patients alone. 

There have been numerous conferences held in recent years dealing with the 
various aspects of the cancer problem; and these have shown an increasing inter- 
est in the coordination and integration of cancer research on a national scale. 
When the first conference was held on gastric cancer in 1940, it was the first time 
that the laboratory worker was brought together with the surgeon, the radiolo- 
gist, and the pathologist to exchange ideas and experiences and to develop plans 
for cooperative research. Such conferences have also been held on endocrines, 
genetics, and other subjects. And these conferences have pointed out the need 
for closer cooperation between those working with experimental animals and 
those working with human cancer. In the future, there will be other conferences 
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on the role of radio-biology in cancer, the cytology of the cancer cell, nutrition 
in relation to cancer and other phases of the problem. 

The National Cancer Institute has also set up a repository for various inbred 
strains of laboratory animals and numerous transplantable animal cancers. 
These essential biologic tools have been made available to all workers free of 
charge. 

This should make it clear that the attack on the cancer problem requires the 
combined efforts of many men trained in many different branches of biology, 
chemistry and physics. It is no longer possible for the individual to work alone. 
Although it is important that he maintain his individual imagination and initia- 
tive, he must work with the team. Long range coordination is essential. That’s 
the way we solved the atomic problem and that’s the way we’ll have to solve 
the cancer problem. 

The problem, itself, is fundamentally different, however. In the atomic prob- 
lem, we were dealing with atoms or units of matter. Much was already known 
about the atom before the atomic energy project was started. In the cancer 
problem, we are dealing with human cells, the units of life. We actually know 
very little about the complex internal chemistry and behavior of the human 
cell. We, of course, recognize the fact that the cell is the basic unit of life and 
that life, as we know it, exists only in the cell. We know that bacteria are 
single cell plants and that protozoa are single cell animals; and we also know 
that each and every one of us began our existence as single cells. The thing 
that we don’t know is what unknown wisdom in our bodies slowly separates our 
multiplying cells into various groups; each group with a specific task to perform 
and each group structurally and chemically different, yet all closely organized 
as in any well organized community. Neither do we know what makes a certain 
group of cells run amuck. These are the eancer cells. And Dr. R. R. Spencer 
of our National Cancer Institute calls them gangster cells. He compares them 
to human gangsters, running wild in our communities as parasites, crowding out, 
destroying, and contributing nothing. He even goes further to show that these 
gangster cells thrive best when environmental conditions are not good. 

Cancer is a unique disease. It’s not contagious. It’s hard to convince people 
of this fact. People are continuously calling their doctors and asking if they 
can catch the disease from the patient in theirhome. Laboratory workers work 
with cancer constantly and there has been no case recorded of anyone “‘catching” 
the disease. In fact, there have been several instances where research workers 
have deliberately placed cancer cells under their own skin without developing 
cancer. We have every reason to believe that cancer is not due to a specific 
infectious agent. Clinical experience and particularly experiments with animals 
have clearly shown that cancers are the result of a transformation of normal 
body cells into malignant cells. The characteristic biologic behavior of cancer 
tissue is therefore due to these permanently altered cells. These cells multiply 
faster than normal cells and they have the power of invading and destroying 
normal tissue, thus causing death. If we are to win the battle against this dis- 
ease, we must determine why cancer cells differ from normal cells and what 
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causes the transformation of normal cells into cancer cells. We know the struc- 
ture of the cancer cells, but we are only beginning to learn some of the many 
causes of their formation. We know of no other disease that can be caused in 
so many ways. That fact alone makes this an attractive subject to the many 
scientists who are devoting their lives to a search for the ultimate answer. Nor- 
mal cells are under control. Cancer cells are unlimited and uncontrolled. We 
must know what starts the cells which cause the tumor to grow. We have known 
for many years that the ovum, when fertilized, grows under certain conditions; 
but no one has ever demonstrated just why it grows. The same can be said for 
cancer. If nothing else, research has shown over and over that cancer is not a 
single disease, but a group of diseases. Each type of cancer is derived from a 
certain type of normal cell and to a certain extent takes on the characteristics 
of that particular cell. 

Experimental research has shown that the different types of cancer are caused 
by many diversified factors. These factors can be divided into two large groups, 
the external and the internal factors. 

There are numerous examples of external causative factors. Since the time of 
Madame Curie and Wilhelm Roentgen it has been recognized that excessive ex- 
posure to radium, radioactive material or excessive exposure to X-ray, over a 
period of years, is likely to produce skin cancer or leukemia. In industry, this 
was first demonstrated among the girls who were employed in painting the 
luminous dials on watches. This then became an occupational disease. 

Another example is seen among sailors, farmers, sheep herders in Australia 
and, in fact, anyone who has had excessive exposure to strong sunlight, heat and 
dust. There is a high prevalence of skin cancer in such individuals. These 
cancers occur on the exposed surfaces—the hands, face and neck. This fact 
explains why the death rate from skin cancer in Oklahoma, Texas and Arizona 
is twice as high as it is in New England. 

Still another example is the cancer of the urinary bladder found in factory 
workers engaged in the manufacture of aniline dyes. 

It has long been recognized that there is a high prevalence of skin cancers in 
chimney sweeps and in employees handling coal tar. 

These have all been examples of occupational cancers. They are all caused 
by known external factors and these can be prevented and controlled by the use 
of proper safeguards. Much educational and safety work has been done in this 
field. To illustrate this point, it may be stated that for over twenty years it 
has been a fixed rule in the DuPont aniline dye factory that the workers have 
periodic cystoscopic examination of their bladders to detect the first signs of 

urinary cancer. 

While the research is being carried on to investigate these external causative 
factors, a very large number of cancer producing chemicals have been synthe- 
sized. Certain coal tars have been found to contain a pure and powerful cancer 
producing chemical, such as 3:4 benzypyrene. Although a large number of 
such agents has been discovered there is no evidence that a definite chemical 
structure is necessary for carcinogenetic activity. These chemicals vary from 
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simple acids and alkalis: (HCl, NaOH), metal salts (ZnCl, ZnSO,), radioactive 
compounds (thorotrast), sugars (glucose), to complicated dyes (dimethylamino- 
azobenzene), hydrocarbons (3:4 benzypyrene, 1:2:5:6 dibenzanthracene, 
methylcholanthrene, estrogens (complicated sterols), and viruses (heavy pro- 
teins). Many workers are, at present, studying the manner whereby these 
chemicals produce malignant cells. 

There must be many additional external factors. Investigation of these 
factors must necessarily be carried out along clinical and experimental lines. 
Since the cancer specialist must, of necessity, devote his ceaseless effort to diag- 
nosing and treating the large number of patients, it seems only logical that in- 
vestigators will have to be trained to study the environmental conditions and 
the mode of living in the precancerous histories of cancer patients. 

The laboratory worker has numerous opportunities to work in almost virgin 
fields, in checking these external causes. Dr. Voegtlin has suggested the pos- 
sibility of carrying out studies on animals to show the possible relation of atmos- 
pheric dust and tobacco smoking to cancer of the lung, and of the possible relation 
of abnormalities in diet to stomach cancer. This work may lead to the preven- 
tion and control of cancers of the lung and stomach, two of our greatest killers, 
much in the same way as studies of occupational factors have furnished practical 
preventive measures. 

The literature is filled with experiments showing evidence that there are many 
internal factors which produce cancer. There is fairly conclusive evidence, in 
animals, that abnormalities of the sex hormones are definitely linked up with 
cancers of the breast and uterus, as well as the glands of internal secretion. This 
field is being actively investigated at present. Estrogenic substances have been 
shown to produce breast cancer in certain strains of male, as well as female, 
mice. Fortunately, this has not been confirmed in humans for it is certainly 
true that in recent years, it has become fashionable to give massive doses of 
these ovarian hormones to control menopausal symptoms and regulate the men- 
strual cycle. Since estrone is only one of an important group of chemicals, 
known as steroids, which appear in the animal body, there is much need to 
study the effects of abnormal steroid metabolism in humans <s well as in the 
laboratory animal. 

Of course, it is very difficult to correlate and apply our laboratory findings to 
cancer in the human animal. In the laboratory, we study inbred strains of 
animals where the hereditary factors can be controlled. Naturally, since the 
human race is not inbred, we have no control over this great hereditary factor. 
Due to the unceasing work of such laboratory workers as Maude Slye it has been 
possible to develop strains of mice with very high or very low incidence of cancer 
of the breast, lung or liver. Although it cannot be proved, it is felt that the 
hereditary constitution must play a definite, although perhaps a minor role in 
human cancer. 

The major part of our research, at present, is and should be devoted to the 
study of the biology of cancer cells. As stated before, we know comparatively 
little about even normal cells, but we are making progress by using improved 
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technical methods. We recognize the fact that the principal parts of the cells 
are the nucleus and the surrounding cytoplasm. In the past, it has been cus- 
tomary to explain the behavior of cancer cells on a supposed abnormality of the 
nucleus, involving the genes or minute components of chromosomes. This 
hypothesis has been discarded and we are now considering the possibility that 
the change in cancer cells may be due to a change in the specific cell protein. 

All have heard of, and many are familiar with, the discovery of radioactive 
and non-radioactive isotopes of the chemical elements. This discovery has 
given us an entirely new approach to the study of the metabolism of cancer cells 
and its relation to the metabolism of the body as a whole. Much work is being 
done through incorporating these isotopes into the molecular structure of natural 
organic compounds (amino acids, sugars, etc.). This makes it possible to trace 
these compounds and their end products in their course through the body. The 
modern physicist with his cyclotron has thus made a great contribution to cancer 
research. At the present time, they are doing a lot of work with carbon 13 at 
Antioch College. Similar research is being carried out in other Ohio colleges; 
and within the past week a large grant was given to Western Reserve Medical 
School to carry out clinical research along similar lines. 

Some of the workers are studying tissue enzymes. Others have shown that 
the high fermentation of certain sugars by cancerous tissue plays a role in the 
destructive action of cancer cells on the surrounding normal cells. Still others 
have shown that restriction of certain amino acids in the diet inhibits the growth 
of breast cancer in mice without apparently interfering with the general health 
of the test animal. 

It can be seen, from these studies, that we are only beginning to use the iso- 
topes; and there is still a vast, unexplored field which may contain the answer 
to cancer control. 

Since it is necessary to recognize cancer early in order to cure it before it 
spreads, much investigation is being carried out in the hope of finding some 
specific and sensitive test. ‘To date, no such test has been found. Tests based 
on the activity of enzymes in the blood serum have yielded good results only 
when the cancer is advanced and the diagnosis can be made by other means. 

As is evident, much basic information has already been obtained; but our 
research must go on and be greatly expanded. Research on medical problems 
in the fields of infectious and metabolic diseases has many times given us findings 
which were of immediate benefit to the sick patient. A good example of this 
is the widespread use of such bacteriostatic drugs as penicillin, which came 
directly from the laboratory into clinical use. We are faced with the realization 
that this is not true in cancer research. All of the research, to date, has yielded 
comparatively little which can immediately benefit the patient suffering from 
cancer. It is true that there is considerable clinical work going on at the present 
time, using male sex hormones in the treatment of cancer of the breast, and 
using female sex hormones in treatment of cancer of the prostate gland. It is 
too early for us to become over enthusiastic about the apparent excellent clinical 
results from this type of treatment. Some startling new discovery may come 
suddenly and perhaps from an unexpected source. Until that time comes, we 
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must continue to improve the tried and true weapons—early surgery, radium 
and X-ray therapy. 

These two methods of treatment have been constantly improved. nora years 
ago, cancer of the breast was considered to be invariably fatal. With our present 
treatment, 60% of these cases can expect acure. In 1900, cancer of the stomach 
was regarded as hopeless. It is no longer a curiosity to see patients surviving 
at least five years after removal of the stomach. Fifteen years ago, patients 
with cancer of the lung, lower esophagus, upper stomach and pancreas were 
considered as hopeless merely because of the location of the growth. Surgical 
technique has been developed in many institutions whereby these tumors can 
be completely removed, allowing the patient to survive one or more years in 
comparative comfort. Because of our improvements in supportive treatment, 
many patients previously thought to be in the terminal stage have been given 
relief and a considerable extension of survival. As an example of this, citation 
may be made of patients with advanced cancer of the prostate. Because such 
cancers metastasize to the bone early, these patients have previously undergone 
a long period of pain and suffering. It has been found that surgical castration, 
in such individuals, although giving no permanent cure often stops all painful 
symptoms. 

Aside from early surgery, our chief weapons, at present, are radium and X-ray 
used independently and in conjunction with surgery. 

The Sunday supplements have recently offered hope in the form of radioactive 
medication. Reference is made, specifically, to such methods as the use of radio- 
active iodine in thyroid cancer and the use of radioactive phosphorus in the 
treatment of leukemia and bone tumors. The clinical evidence at hand does 
not warrant this unbounded enthusiasm. Perhaps in the future this work may 
provide a new weapon; but the majority. of competent men in this field feel that 
such treatment is, today, not only extremely hazardous but that it is not nearly 
so efficient as local radiation. 

Radium is chiefly used in the form of tubes or needles. These are placed in 
direct contact with the tumor. Another very satisfactory and much cheaper 
method is the use of radium emanation enclosed in a small gold capsule. These 
seeds contain radon. And over a short period of time their effect is just as good 
as when radium itself is used. 

The most common method of radiation is by the use of deep X-rays. Four 
types of rays are in general use: (1) low voltage rays, generated in intensities up 
to 100 kilovolts; (2) moderate or medium voltage rays, generated in intensities 
up to 150 kilovolts; (3) high voltage rays, generated up to about 220 kilovolts; 
and (4) supervoltage rays, generated in intensities from 400 to more than 1000 
kilovolts. 

Because of the highly developed science of atomic physics, both the quality 
and the quantity of any given beam of X-ray can be precisely measured. Both 
physical and electrical techniques have been developed sufficiently to provide 
the roentgenologist with a safe and reliable apparatus which will provide him 
with whatever dose of rays the clinical indications call for. 

Although it must be admitted that radiation therapy is still on an empirical 
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basis, a great deal is known about the biological basis for such treatment. One 
of the most useful and important laws, established on this experimental back- 
ground, is the so-called law of specific sensitivity. Each type of cell composing 
the human body has a sensitiveness to radiant energy which is the specific prop- 
erty of that cell and which differs from the sensitiveness of other cells. For that 
reason, some cells react to low voltage rays and are destroyed by high voltage 
rays. All normal cells have been so classified. In the human, lymphoid cells 
are the most sensitive and nerve cells are the least sensitive. These are the two 
extremes. Cancer cells, as a whole, have the same range of sensitiveness as the 
normal tissue cells from which they are derived. This explains why some tumors 
‘melt away’ rapidly with radiation treatment and others are incurable. 

Since the discovery of X-rays it has been known that all doses of such rays 
produce an injury, depending upon the magnitude of the dose absorbed. The 
main effect of such irradiation is considered to be the direct destruction of the 
nucleus of individual cells. There is a secondary effect upon the blood vessels 
which supply the tissues affected. Both of these effects produce inflammatory 
changes ending with the formation of scar tissue. 

It is possible to overdose, causing secondary and harmful inflammation which 
nullifies the primary curative effect. Certain parts of the body do not tolerate 
X-rays as well as other parts. For example, the salivary glands are extremely 
radiosensitive. This is also true of the upper abdomen. 

There is always an X-ray reaction after the administration of even moderate 
doses. The severity of this reaction depends upon the part of the body radiated 
and.the intensity of the dose. The mildest reaction is a sensation of lassitude. 
There are sometimes, also, more disagreeable symptoms, such as loss of appetite, 
nausea, vomiting, headache and prostration. These symptoms usually last only 
a few hours and every effort is made to keep them ata minimum Every attempt 
is made to inflict a maximal damage to the tumor with as little effect on the nor- 
mal tissue as possible. The simplest way to do this is to divide the dose. This 
is done in many different ways, the most popular being the protracted-fractional 
system. 

I hope that enough of the background of X-ray treatment has been given to 
show that the X-ray machine is, at most, only the tool of the physician who 
operates it. X-ray treatment without surgery is only warranted on rare occa- 
sions. There are sometimes definite contra-indications to the use of X-ray 
treatment. When the expert specialist plans his treatment of the cancer patient, 
he must ask himself, “‘Can I, if I am fortunate, cure this patient?” If the answer 
is yes, no effort should be spared to administer sufficient treatment to cure the 
patient even at the expense of some bodily injury. Of course, he must keep in 
mind the specific radiosensitiveness of the tumor as well as the reactivity of the 
patient, for no physician wishes to kill both the tumor and the patient who has 
it. Where the question is not one of cure, but of palliation the roentgenologist 
must decide not how much, but how little treatment will give the best results. 

In conclusion, it should be re-emphasized that cancer is now a leading medical 

problem. We must use every method at our disposal to stop this great killer. 
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Until some better method of treatment is discovered, we must insist on education 
to encourage earlier diagnosis, early radical surgery, and improved use of radia- 
tion techniques. 


BIBLIOGRAPHY 


ABRAMS, R. ET AL., ‘‘Terminal Care in Cancer.”” New Eng. J. Med., 1945, 232: 719-726, 
June 21. 

Apair, F. E., ‘‘The Present Status of the Cancer Problem.’’ Surg., Gynec. & Obst., 1942, 
74: 766-768, March. 

A., W. C., ‘A New and Hopeful Thought in the Treatment of Cancer.’”’ Gastroenterology, 


1946, 7: 1, Oct. 
BainsrincE, W. S., ‘‘The Cancer Problem;—Progress in its Solution.” Med. Rec., 1942, 
May. e 


Barnsripce, W. S., ‘‘A Survey of Surgical Results in Cancer.” J. Int. Coll. Surg., 1945, 
v. III, 261-281, May-June. 

BranpeEs, W. W. ET AL., ‘‘ Accidental Transplantation cf Cancer in the Operating Room.” 
Surg., Gynec. & Obst., 1946, 82: 212-214, Feb. 

Canan, W. G., ‘Cancer in the Armed Forces.”” Mil. Surg., 1944, 95: 319-321, Oct. 

‘‘Cancer and the Physician,’’ Guest Editorial. Virginia Med. Monthly, 1945, 72: 149-150, 
April. 

‘*Cancer Prevention,’’ Bull. Am. Cancer Soc., 1944, 96: 89-91, Aug. 

“‘Cancer Control, A Doctor’s Program,” Bull. Am. Cancer Soc., 1945, 27: 77-81, July. 

“‘Cancer Facts,’’ Metropolitan Life Insurance Co. 

“‘Cancer and Caloric Restriction,’ Editorial. J. A.M. A., 1945, 129: 1169-1170, Dec. 22. 

“Cancer and the Public, Cancer Control and National Defense.’’ Am. Soc. Control Can- 
cer, Inc. 

CauLx, R. M., ‘“‘A Conception of Cancer as Related to Preoperative Irradiation.”’ West 
Virginia M. J., 1940, xxxvi, 511-516, Nov. 

Costotow, W. E., ‘‘Clinical Aspects of Supervoltage Roentgen Therapy in Cancer.” 
Radiology, 1940, 34: 28-33, Jan. 

Cramer, W., ‘‘The Origin of Cancer in Man.” J. A. M. A., 1942, 119: 309-316, May 23. 

ELLInGER, F., ‘‘Frequency and Course of Cancer in Diabetics.’’ New York State J. Med., 
1944, 44: 259-265, Feb. 

Ewine, J.,‘‘A Survey of Cancer in Childhood.” Cancer in Childhood, 1940, 13-20. 

Farrow, J. H.,‘‘The Cancer Problem in the Navy.”” U.S. Nav. M. Bull., 1946, 46: 1408- 
1422, Sept. 

Frank, L. W., ‘‘What Progress has been made in Cancer.”” Kentucky Med. J., 1942, 165- 
168, May. 

Fricke, R. E., ‘‘An Appraisal of Radium Therapy.”’ Med. Clin. N. Am., 1946, 945-956, 
July. 

FRIEDMAN, M., ‘‘Supervoltage (one million volt) Roentgen Therapy at Walter Reed Gen- 
eral Hospital.”” Surg. Clin. N. Am., 1944, 1422-1432, Dec. 

Git, A. J. anp AsHwortTH, C. T., ‘‘Malignant Epithelial Tumors in Young Age Groups.”’ 
Texas State J. Med., 1945, 41: 39-40, May. 

‘*Garson’s Cancer Treatment.’’ Editorials. J. A.M. A., 1946, 132: 645-646, Nov. 16. 

Goustern, H. I. “Cancer of the Stomach in Children and Young Adults.” J. Internat. 
Coll. Surgeons, 1941, 4: 361-375, Aug. 

Horsey, J. S. ‘Recent Advances in the Study of Cancer.’’ South. Med. J., 1948, 36: 
8-12, Jan. 

Howss, W. E. anp SHaprro, A. L. ‘‘The Treatment of Advanced and Inoperable Cancer.” 
Surgery, 1945, 18: 207-228, Aug. 

Institutions conducting cancer clinics which are approved by the College. Bull. A.C.S., 
1940, 661-669, Oct. 


30 RALPH E. PICKETT 


JacossEn, L. O., er ax., ‘‘Nitrogen Mustard Therapy.” J. A. M. A., 1946, 132: 263-271, 
Oct. 5. 
Jeter, H. er av., “‘The Examination of Paracentetic Fluids for Malignancy.” South. 
Med. J., 1942, 35: 519-524, May. 
Kapuan, I. I. ‘‘Early Diagnosis of Cancer.”” Am. J. Surg., 1940, 50: 781-786, Dec. 
Ke.iert, E., ‘‘Malignant Tumors in Children.’”? New York State J. Med., 1939, xxxix, 
2259-2266, Dec. 15. 
Ku ipere, R. W. ‘Ischemia as Cause of Cancer.’’ Northwest Med., 1945, 44: 107, Apr. 
Leppy, E. T., ‘‘The Roentgen Ray Treatment of Malignant Tumors.” Med. Clin. N. Am., 
1941, 973-1009, July. 
Leicuton, W. E. anp ScumiprkE, E. C., ‘‘A Single Trauma as an Etiological Factor in 
Carcinoma.” J. Missouri Med. Assoc., 267-277, July. 
Levy, F., ‘‘Parental Influence on the Incidence of Cancer.” a A.M. A., 1944, 125: 511- 
512, June 17. 
Luprorp, R. J., ‘‘Colchicine in the Experimental iliac of Cancer.” J. Nat. 
Catae Inst., 1945, 6: 89-101, Oct. 
Martin, H. anp Monevr, H. M., ‘‘Cervical Lymph Node Metastasis as the first Symptom 
of Cancer. Surg., Gynec. & Obst., 1944, 78: 133-159, Feb. 
Martin, H. E., ‘‘The proper Use of the Term ‘Cancer.’”’ Surg., Gynec. & Obst., 1940, 70: 
1107-1108, June. 
Maun, M. E. anp Dunnina, W. F., “Is the Biopsy of Neoplasms Dangerous?”’ Surg., 
Gynec. & Obst., 1946, 82: 567-572, May. 
Mayo, C. W.,‘ The Cancer Problem: Its Scope and Importance. Surg. Clin. N. Am., 1941, 
963-967, Aug. 
McCormick, N. A.,‘‘The Prognosis in Cancer.’”’ Canad. M. A. J., 1946, 55; 460-465, Nov. 
Minton, R. F., ‘‘The Possibilities of X-ray Therapy in the Treatment of Cancer.” J. 
Nelieal M. Assn., 1940, xxxii, 162-168, July. 
Morton, J. J., ‘‘The Present Status of Carcinogens and Hormones in Cancer Research.” 
are Gynec. & Obst., 1941, 72: 345-362, Feb. 2-A. 
Natuanson, I. T., ‘‘Endocrine haninet of Cancer.’’ New Eng. J. Med., 1944, 231: 764-902, 
Dec. 
Orren, H., ‘‘Tumor Diagnostic Services in Illinois.”” Jil. Med. J., 1948, 84: 312-317, Nov. 
Pack, G. T., ‘‘On the Pronouncement of Cancer.’’ Surg., Gynec. & Obst., 1944, 78: 214- 
216, Feb. 
Pack, G. T. aNp Euxruicu, H. E., ‘‘Neoplasms of the Anterior Abdominal Wall with Special 
Consideration of Desmoid Tumors.’’ Int. Abs. Surg., 1944, 79: 177-198, Sept. 
Pertit, R. T., ‘Recent Trends in Radiation Therapy of Cancer.” Illinois M. J., 1945, 
87: 232-236, May. 
Pack, G. T., ‘‘The Palliative Point of View about Cancer.’’ Radiology, 1943, 41: 591-592, 
Dec. 
‘Prevention of Cancer.’”’ Editorial. J. A.M. A., 1944, 125: 1190-1191, Aug. 26. 
PraHLeR, C. E., ‘Radium in Cancer Control.’’ Bull. Am. Soc. Control Cancer, 1944, May. 
Rep, M. R., “‘The Cancer Problem.”’ Virginia Med. Monthly, 1940, 67: 67-76, Feb. 
Ruoaps, C. P., ‘‘Precancerous Lesions.’ Surg., Gynec. & Obst., 1942, 74: 549-551, Feb. 16. 
Ruoaps, C. P., ‘‘Newer Aspects of Cancer Research. Am. J. Roent. & Rad. Therapy, 1943, 
XLIX, 289-298, March. 
SattzsTEIn, H. C. er au., “The Care of Advanced Cancer Exclusive of the Relief of Pain 
by Drugs.” Am. J. Surg., 1940, 48: 376-384, May. 
Sreuic, M. G., ‘‘Should the Cancer Victim be Told the Truth?” J. Missouri State Med. 
Assoc., 1943, 33-35, Feb. 
Skinner, E. H., ‘‘The Philosophical and Practical Aspects of the Economics of Cancer 
Control.”” Am. J. Roentgenology & Rad. Therapy, 1942, 47: 1-10, Jan. 
Siaveuter, D. P., “The Multiplicity of Origin of Malignant Tumors.” Inter. Abs. Surg., 
1944, 79: 89-98, Aug. 


WHERE DO WE STAND WITH CANCER 31 


‘‘Sloan-Kettering Institute for Cancer Research. Current Comment.” J. A. M. A., 
1945, 128: 1169, Aug. 18. 

Spencer, R. R., ‘The Place of the National Cancer Institute in the Cancer Program.’ 
Radiology, 1944, 42: 493-498, May. 

Spencer, R. R. ‘‘The Problems of Cancer Biology.” J. A. M. A., 1945, 127: 509-514, 
March 3. 

Symposium Commemorating the Tenth Anniversary of the International Cancer Research 
Foundation, June 8, 1942. Ten years’ progress in cancer research. 

“Synthetic Oestrogens and Cancer.”’ Brit. Med. J., 1945, 1: 703-704, May 19. 

“‘Thyroid-Insulin Treatment of Cancer.”’ Clin. Med., 1946, July. 

Torn, B. J., ‘‘Accidental Trauma and Tumor Metastasis.’’ Radiology, 1944, 42: 579-590, 
June. 

Twos y, G. H., ‘‘Exploring the Chemical Causes of Cancer.’’ Scientific Monthly, 1940, 
L, 237-250, March. 

UxLMANN, E. anp Grossman, A., ‘‘The Use of Radon Ointment as a Means of Differentia- 
tion between Radionecrosis and Recurrent Carcinoma.’’ Am. J. Roent. & Rad. 
Therapy, 1942, XLVIII, April. 

VorcTuin, C. ‘‘The Approaches to Cancer Research.’”’ J. Nat’l Cancer Inst., 1940, 1: 
11-15, Aug. 

VoEcTLIN, C., ‘‘Trends in Cancer Research.” J. Nat’l Cancer Inst., 1942, 2: 309-312, Feb. 

VorcTLIn, C., ‘‘Possibilities of Improved Therapy for Cancer Patients.”’ J. National 

a Cancer Inst., 1941, i, 585-589, Apr. 

VorectTiin, C., ‘Trends in Cancer Research.”’ Surg., Gynec. & Obst., 1942, 74: 561-564, 
Feb. No. 2-A. 

Warren, S., ‘‘Minimal Criteria Required to Prove Causation of Traumatic or Occupational 
Neoplasms.”’ Ann. Surg., 1948, 117: 584-595, April. 

Watson, T. A., ‘‘Subcutaneous X-ray Therapy.” Brit. J. Radiol., 1943, XVI, 113-114, 
April. 

Wess-Jounson, A., ‘‘Pride and Prejudice in the Treatment of Cancer.’ Brit. Med. J., 
1941, i, 1-39, Jan. 

Wesster, A. ET AL., ‘‘A Step in Cancer Control.’ Jil. Med. J., 1945, 87: 119-126, March. 

Zan, P. A. aND Cooper, F. S., ‘“‘Physical and Biological Considerations in the Use of 
Slow Neutrons for Cancer Therapy.”’ Radiology, 1941, 37: 673-682, Dec. 

“Cancer. A Study for Laymen.”’ 


Be 
j 
| 


Ordovician and Silurian of American Subare- 
tic Regions; Aug. F. Foerste. 54 pp., 

Location Factors in the Iron and Steel eh sy of Cleve- 
ne Ohio; Charles Langdon White. 16 pp., 4 figs., 


A Fhotogranhie Record of the Total Eclipse of the 
Moon; Paul Biefeld. 2 pp., 1 plate, 

Basslerina, A New Holliniform Ostracode Genus, with 
Description of New Pennsylvanian Species from Texas 
and Oklahoma; Raymond C. Moore. 15 pp., 3 plates. 

Articles 6-9, pp. 115-264, August, 

Some Proparia from the St. Clair Limestone, Arkansas; 
Norman L. Thomas, 14 pp., 2 plates. 

Cephalopods of the Red River | kena of Southern 
Manitoba; Aug. F. Foerste. 107 pp., 29 plates. 

A Large Fish Spine from the Pennsylvanian of North 
Central Texas; Raymond C., Moore. plate. 

Location Factors in the Iron and Steel Pa of the 
New York, Charles Langdon White. 


65-427, December, 1929............ $1.50 
Three et a of Cephalopods; Aug. F. Foerste. 117 
PPp., 
New pF of Mosasaurs from Mexico, and Notes on 
the Pelvic Girdle of Platecarpus; M. G. Mehl. 18 pp., 
5 figs., 4 plates. 
N. C.; Frank J. Wright 
pp., 1 ig 
Vehicle Cost and its Relation to 
im Finance; Bruce D. Greenshields. 6 pp., 


VOLUME 25 
Articles 1-3, pp. 1-164; April, 1930..................... $1.50 
Port Byron and Other ag gee Cephalopods; Aug. F. 
Foerste. 124 pp., 2 figs., 25 plates. 


The Iron and Steel Industry of Youngstown, Ohio; 
Charles Langdon White. 22 pp., 7 figs. 
New Species of Bryozoans from the Pennsylvanian of 
Texas; Raymond C. Moore. 17 pp., 1 plate. 
Articles 4-5, pp. 165-200, August, 1930................. $1.00 
Mig 8 Localization in the Horizontal Plane; Winford 
harp. 
Petroleum for Combustion Engines; 
Milton Finley. 26 pp., 
Articles 6-7, pp. 201-299, $1.00 
The Actinoceroids of East-Central North America; Aug. 
F, Foerste and Curt Teichert. 96 pp., 33 plates. 
The Presence of Nybyoceras in South Manchuria; 
RiujiEndo. 3 pp., 1 plate. 


VOLUME 26 
esperioidea of North America; A. W. wee 
The L. Bell and R. C. Wil sng Lae 142 pp., 33 plates. 
Article 2, pp. 143-250; December, 1931................ $1.50 
The Older Appalachians of the South: Frank J. Wright. 
108 pp., 38 plates. 


VOLUME 27 
Article 1, pp. 1-46; June, 1932.................-..2.008- 1.50 
The Geomorphic Development of Ohio 
I);HenryS.Sharp. 46 pp., 1 fig., 6 plates. 
Article 2, pp. 47-136; December, 1932.................. $1.50 
Black River and Other Cephalopods from Minnesota, 
Wisconsin, Michigan, and Ontario (Part I); Aug. F. 
Foerste. 90 pp., 31 plates. 


VOLUME 28 
Articles 1-3, pp. 1-154; April, 1983..................... $1.50 
Black River and Other ‘Cephalopods from Minnesota, 


Wisconsin, Michigan, and Ontario (Part II); Aug. F. 
Foerste. 146 pp.; for plates cf. This Journal, Vol. 
27, Art. 2 (December, 1932). 
A Study of the Change in Mass of the Anode of the 
Aluminum-Lead Cell; Charles E. Welling. 5 pp. 
Balancing Chemical Equations--The Contribution of 
— Coe Johnson (1880); W. C. Ebaugh. 4 pp., 1 


Artiole pp. 155-248; October, $1.00 
PP. Desert of Inner Mongolia; George B. Cressey. 


a 32 figs., 1 plate. 


VOLUME 29 
A ppalachians of the South (Part I); Frank 
105 pp., 28 plates, 3 figs. 
Article 2, pp. 107-193, Au ee $1.25 
Silurian Cyrtoconie ‘ephalopods from Ohio, Ontario, 
and Other Areas: Aug. F. Foerste. 86 pp., 14 plates. 


Article 1, 
The Newer 
J. Wright. 


Articles 3-4, pp. 195-238, December, 1934.............. $1. 
Evidence of Ice Action i in the — Valley, West ve 
ginia; Julian J. Petty. 10 pp., 4 figs. 
The Earlier History of tay BULLETIN OF THE 
SCIENTIFIC LABORATORIES OF DENISON 
UNIVERSITY; Aug. F. Foerste. 23 pp. 


VOLUME 30 


Articles 1-2, pp. 1-118, April, 1935..................... $1.00 
Big Horn aa Related Cephalopods; Aug. F. Foerste. 
96 pp., 22 plates. 
Light for Photographic Purposes; W. E. 
e 
Articles 3-4, pp. 119-230, August, $1.00 
Correlation of Silurian Formations in Southwestern 
Ohio, Southeastern Indiana, Kentucky and Western 
Tennessee; Aug. F. Foerste. 87 pp: 
A Study of the Phenomenon of etting Films; C, W. 
ne and Kenneth Lyle Warren. 25 pp., 4 


plat 
303, December, 1935.............. $1.00 
The Cephalopods of the = Sais of Iowa; Aug. 
F. Foerste. 27 pp., 11 plates. 
New Genera of Ozarkian and Canadian Copheieget 


E. O. Ulrich and Aug. F. Foerste. 32 pp., 1 plate. 
VOLUME 31 
Articles 1-2, pp. 1-92, April, 1986................62.+5. $1.00 
Hierosaurus colet; a new aquatic Dinosaur from the 


— Cretaceous of Kansas;M.G. Mehl. 20 pp., 


plat 
siiurine’t Cephalopods of the Port Daniel Area on Gaspé 
ee in Eastern Canada; Aug. F. Foerste. 72 


, 23 
The Newer Appalachians of the South (Part II): south 
- ks stg New River; Frank J. Wright. 50 pp., 6 figs., 
Articles £6, pp. 143-259, December, 1936.............. $1.00 
A St udy of the Vestigial Air Binder in the Darter 
(Catonotis flabellaris rafinesque); George David 
Morgan. 16 pp., 10 plates 
We Must Shape our New World we 
Address); Arthur Holly 
Later History of the JOURNAL oF pit SCIEN- 
C LABORATORIES OF ae UNI- 
of the t Secretary of Mhe DENISON 
ASSOCIATION. 52 pp. 


VOLUME 32 


Chapter of Ohio, Phi Beta Kappa 
A. Chamberlin. 69 pp., 2 figs. 

The Tungsten Filament Incandescent Lamp; W. E. 
Forsythe and E. Q. Adams. 72 pp., 10 figs. 

Articles 3-7, pp. 133-207, August, 1987................. $1.00 

Science and the College (Commemoration Address); 
Carey Croneis. 12 pp. 

Our Endowment (Commemoration Address); C. Judson 
Herrick. 9 pp. 

Science—Man’s Liberator (Commemoration Address); 
William E. Wickenden. 10 pp. 

The Application of Physics to “Modern Hydrographic 
Surveying; (Commemoration Address) ; Herbert Grove 
Dorsey. 22 pp. , 10 plates 

An Annoted C: eok-list of ‘Birds Recorded at Granville, 
Licking County, Ohio; Ward M. Klepfer and William 
J. Taylor. 21 pp., 1 plate. 

Article 8, pp. 209-337, December, 1937................. $1.00 

Upper Carboniferous Crinoids from the Morrow Sub- 
series of Arkansas, Oklahoma and Texas; Raymond 
is er Frederick N. Plummer. 106 pp.,37 figs., 

ates. 

Banas of the Permanent Secretary of the DENISON 
SCIENTIFIC ASSOCIATION. 10 pp. 


VOLUME 33 


Article 1, pp. 1-60, April, 1938......................06. $1.00 
The Telescopic Alidade and the Plane Table as used in 
a graphic and Geologic Surveys; Kirtley F. Mather 
Bradford Washburn. 60 pp., 19 figs. 
Articles. 2-3, pp. 61-155, August, 1988.................. $1.00 
Chemistry and the Modern Meat Packing Industry; 
Minard Patrick. 48 pp., 3 figs. 
Certain Nuclear Masses in the Macaque Medulla Oblon- 
gata—Preliminary Report; Frederick David Goudie. 
47 pp., 8 figs. 


Articles 4-7, pp. 157-369, December, 1938.............. $1.50 
The Use of Fragmentary Crinoidal Remains in Strati- 
oy ae Paleontology; Raymond C. Moore. 86 pp., 
New wd 2 from the Golconda Formation; Carey 
Croneis and Arthur S. Gale, Jr. 46 pp., 2 2 plates. 
New Ostracodes from the Kinkaid Formation; Carey 
Croneis and Franklin A. Thurman. 34 pp., 2 plates. 
New Ostracodes from the Clore Formation, Carey 
Croneisand Harold J. Funkhouser. 29 pp., 2 plates 
Report of the Permanent Secretary of the DENISON 
SCIENTIFIC ASSOCIATION. 8 pp. 


VOLUME 34 


Articles 1-3, pp. 1-63, April, 1939.....................- $1.00 
Some Factors Affecting the of 
Lamps; W. E. Forsythe, E. Q. Adams, and P. 
Cargill. 27 pp., 7 figs. 
Taxonomy of Chester Ostracodes; Carey Croneis. 4 pp. 
New Ostracodes from the Renault Formation; Carey 
Croneis and Ralph L. Gutke. 31 pp., 2 plates. 
Articles 4-5, pp. 65-169, August, 1939.................. $1.00 
New Ostracodes from the Menard Formation; Carey 
Croneis and Hubert M. Bristol. 38 pp., 2 plates. 
Pioneering in Yeneseiland. A transect -—e Siberia 
pe a to the Arctic; George B. Cressey. 


Article p. 394, December, $1.00 
New pp. 1 from Upper ‘Pennsylvanian and Lower 
Permian Rocks of Oklahoma, Kansas, gnd a 
Raymond C. Moore. 109 pp., 39 figs., 5 
Report of the Permanent Secretary of rt DENISON 
SCIENTIFIC ASSOCIATION. 8 pp. 


VOLUME 35 


Articles 1-2, pp. 1-54, April, 1940....................... $1.00 
The Relative Efficiency of Single Versus Multiple Ex- 
pare iat in the Rapid Memorization of Visual Forms; 

C. Steckle. 31 pp., 7 figs. 
New Genera of Pennsylvanian Crinoids from Kansas, 
Oklahoma and Texas; Raymond C. Moore. 23 pp., 


9 figs., 1 plate. 

Article 3, pp. 55-137, August, 1940 1.00 
Relationships of the Family Allagecrinidae, with De- 
scription of New Species from Pennsylvanian Rocks 
Raymond C. Moore. 83 

Gas Amp fication of Photo-electric Currents for High 
— of E/P; Neil Edward Handel. 28 pp., 15 figs., 

Pp. 

Caney Conodonts a Age; E. B. 
Branson and M. G 12 pp., 

Conodonts from the E. B. Branson 
and M. G. Mehl. 10 pp., 1 plate. 

A Record of Typical American Conodont Genera in 
Various Parts of Europe; E. B. Branson and M. G. 
Mehl. 6 pp., 1 plate. 

The Recognition and Interpretation of Mixed ene 
Faunas; E. B. Branson and M.G. Mehl. 15 

Report of the Permanent Secretary “¢ the D N ISON 
SCIENTIFIC ASSOCIATION. 8 pp. 


VOLUME 36 
BS i Structure of the Pennsylvanian-Permian 


rinoid Delocrinus; Raymond C. Moore and Harrell 
L. Strimple. 12 pp., 1 plate. 
Fluorescence and uorescent Lamps; W. E. Forsythe, 
. T. Barnes and E. Q. Adams. 34 pp., 17 figs 
Dakotasuchus Kingi, A Crocodile — = Dakota of 
Kansas; M. G. Mehl. 19 pp., 3 figs., ates. 
Articles 4-5, pp. 67-133, August, 1941.................. $1.00 
be Students Want in an Instructor; L. C. Steckle. 


and Laundry Practice; Earl R. 


Haynes. 63 pp., 3 
Illinoian Glaciation in Killbuck Vvolty South of Millers- 
burg, Ohio; George D. Hubbard. 11 pp., 1 fig. 
Biolog ical Sociology: Alfred Edwards Emerson. 10 pp. 
Lif fe Science Building at Denison University; 
4 pp., 1 fig. 
= the DENISON 


15 pp. 


of the Perm 
"ASSOCIATION. 


VOLUME 37 
Articles 1-2, pp. 1-66, April, 1942..................0000 $1.00 
A Preliminary Revision of Hesperia; Arthur Ward 


Lindsey. 50 pp., 6 plates. 

The Growth of the Tourist Court in the United States, 
and its Relationship to the Urban Development of 
Albuquerque, New Mexico; Franklin T. McCann. 16 
pp., 5 plates. 

Articles 3-7, pp. 67-132, August, 1942 .................. $1.00 

Megaliocrinus, A new Camerate Crinoid Genus from the 
Morrow Series of Northeastern h ; Raymond 
C. Moore and Lowell R. = 10 pp., 5 figs. 

Metacatillocrinus, A new Inadunate Crinoid Genus 
from Pennsylvanian Rocks of Oklahoma; rae 
C. Moore and Harrell L. Strimple; 8 Pp. 6 figs. 

Blastoids from Middle Pennsylvanian Rocks of Okla- 
sano Raymond C. Moore and Harrell L. Strimple; 


7 g. 

AND § Species of Synbathocrinus from Mississippian 
s of Texas, with of ay- 
mond C. Moore and “<j n D. Ewers. 15 pp., 28 figs. 


7 Vapor Lamps; W. E. Forsythe, rg. Adams 
B. T. Barnes. 26 p 0 figs 
Articles 8 9, 133-163, {942 $1.00 
Geography in a World at War; 6. Langdon White. 7 p. 
The og - Science in Human A airs; C Judson 


Herrick. 
The Denison University Research Foundation. Ri 
Report of the Permanent Secretary i had DENTSO 
SCIENTIFIC ASSOCIATION. 


VOLUME 38 
Articles 1-2, pp. 1-39, April, 1943 ...............s.ese0 $0.75 
Esta tablishing and Maintaining a Color Epes 


Scale; W. E. Forsythe and E.Q. Adams. 31 pp., 9 figs. 
The Vegetation of Idaho; R. Maurice Myers. 8 pp., 


1 fig. 

Articles 34, pp. 41-76, December, 1943................ $0.75 
he Cranial Nerves. A Nevins Ps Fifty Years; C 
Judson Herrick. 12 p 

Radiometric and Calntmatele Characteristics of the 
Blackbody between E. Q. Adams 
and W. E. Forsythe. 

Report of the of the DENISON 

IENTIFIC ASSOCIATION. 8 pp. 


VOLUME 39 
sappearing-filament Optical Pyrometer Calibra- 
and Us E. Forsythe and E. Q. Adams. 48 


pp. and 18 figs. 
Report of the Permanent Secretary of the 9 ISON 
CIENTIFIC ASSOCIATION for 1944. 5 pp. 
Article 2, pp. 55-90, December, 19: 
Photometry; Field Brightness and Eye Ada heaien: W. 
E. Forsythe and E.O. Adams. 29 pp. an sie. 
Report of the Permanent Secretary of the DENISON 
> ge i ASSOCIATION for June to December, 


$1. 
‘Dyadic Operator Approach to a Study in Conics, with 
ome or" to Higher Dimensions; James Loyd 
Shawn. 15p 
Dyadic pool as Applied to Lines, Planes and Quad- 
ric Surfaces; Laura Lee Cowen. 7 pp. 
Betty Jane Oestmann. 21 pp., 
Synthetic Rubbers; William de 9 Loranger and 
Robert Garfield Anderson. 22 pp., 2 figs 
Role of Suggestibility in Mid: a tg ‘to the Size- 
Weight Illusion and the Phenomenon of Autokinetic 
Streaming; Suzanne Littell. 75 pp., 2 figs. 
Articles 8-9, pp. 171-194, December, 1946............... $1.00 
Existence and Condition of Minimum Deviation of a 
Prism; Robert E. Seall. 4 pp., 1 fig. 
Natural History Collections of Denison University; 
C. Judson a 8 pp. 
Report of the Permanent eran of the DENISON 
SCIENTIFIC ASSOCIATION, 12 pp. 
Subject and Author Index, January, 1944 to December, 


1946. 5 pp. 
VOLUME 40 
Articles 1-3, pp. 1-31, April, 1947....................-.. $1.00 
In Ap reciation. “A eport by the Editor. 2 pp.1 plate 


Conodonts from the Fern Glen Se! Missouri; M. G. Mehl 
and Leo A. Thomas. 18 pp., 1 plate 
Where do we Stand with bn = Ralph E. Pickett. 


11 pp. 


ce 
: 
3 


